June 3, 1952 

S.I, LINDELL 

2,599,186 

DROPOUT FUSE CONSTRUCTION 

Filed April , 194ç 

8 Sheets-Sheet i 



June 3, !952 

Filed April , 194 

S. !. LINDELL 
DROPOUT FUSE CONSTRUCTION 

2,599,186 

8 Sheets-Sheet 2 



June 3, 1952 

Filed April i 194ç 

S. I. LINDELL 
DROPOUT FUSE CONSTRUCTION 

2,599,186 

8 Sheeçs-Sheet 3 



June 3, 1952 

Filed April 22, 1946 

S. 1. LINDELL 
DROPOUT FUSE CONSTRUCTION 

2,599,186 

8 Sheets-Sheet 4 

ZZ 

0 

,98 



June 3; 1952 

Filed April 22, 194ç 

S. !. LINDELL 
DROPOUT FUSE CONSTRUCTION 

2,599,186 

8 Sheets-Sheet 5 

7 



June 3, 1952 

S. I, LINDELL 
DROPOUT FUSE CONSTRUCTION 

2,599,186 

Filed April 22, 1946 

8 Sheets-Sheet 6 



June 3, 1952 

Filed April , 1946 

S, !, LINDELL 
DROPOUT FUSE CONSTRUCTION 

2,599,186 

8 Sheets-Sheet 7 



June 3, 1952 

S. I. LINDELL 

DROPOUT FUSE CONSTRUCTION 

Filed April ZZ, 194@ 

2,599,186 

8 Sheets-Sheet 8 



Patented June 3, 1952 2,599,186 

UNITED 

STATES .PATENT 
2,599,186 
DROPOUT FUSE CONSTRUCTION 
Sigurd I. Lindell, Chicago, III., assignor to S & C 
Electric Company, a corporation of Delaware 
Application April 22, 1946, Serial No. 663,834 
13 Clahns. (CI. 200--114) 

1 
This invention relates, generally, to dropout 
fuse constructions and it has particular relation 
to dropout fuses for use with high voltage electric 
power systems operating at voltages of the order 
of 115 kv. ai 60 cycles. 
The prescrit invention bas to do particularly 
with the provision of means for providing an air 
gap in the circuit between at. least one of the 
fuse tube terminals and its associated line ter- 
minal after the fuse blows for a fuse of the type 
disclosed in the copending application of Sigurd 
I. Lindell and Charles I-I. Baker, Serial No. 
663,832, filed April 22, 1946, now abandoned. The 
dropout features of the present invention are also 
employed in a fuse construction in which is.in- 
corporated the particular contact clip arrange- 
ment disclosed in the copending application of 
Sigurd I. Lindell, Serial No. 663,833, filed April 
22, 1946, now Patent No. 2,484,839, dated October 
18, 1949. 
As indicated, the dropout fuse construction.in 
w-hich the present invention is. embodied is.par- 
ticuiarly designed fo operate, in a. system ener- 
gized at a voltage of '115 kv. I-Iowever, it wilLbe 
understood that the principles of this invention 
can-be employed in the construction of.fuses-for 
other voltages. In a fuse of this type it is.neces- 
sary fo provide a relatively great spacing 
tween the. fuse tube terminals and fo. take. par- 
t.icuiar, precaution with respect to  the nanner 
in which, these terminals are arranged with re- 
spect, fo the fuse tube so that fiashover of. these 
terminals or between either of. them and con- 
ducting parts within the fuse tubeis..prevented 
as aresult of certain over voltage conditions in- 
cident to fuse operation which.mayoccur under 
circumstances where the transient recovery volt- 
age is several rimes .greater than the normal fre- 
quency recovery voltage. 
One particular embodiment of the invention 
designed for this service includes a fuse tube 
which, together wi-th the operatig mechanism 
therein and terminals and their, fittings at the 
ends, has a weight in the neighborhood offom 
40 to 50 pounds. The construction must.be such 
that the fuse. can be mounted out,of-doors where 
if is subjected to the weatler and where it is not 
feasible fo provide any protection or shielding 
from the elements. Moreover, the construction 
must be such, that after the fuse has been in the 
closed position for a relatively long rime, such as 
several months or years, it wfll drop prompt]y 
fo the open position af ter the circuit has been 
terrupted and the arc èxtinguished. 
Accordingly, an  object  of the: present, inven- 
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2 
tion,, generally stated, is to provide a dropout fuse 
construction which shall be simple, efficient and 
positive in operation regardless of weather con- 
disions and the rime that it bas been in service 
5 and which may be readfly and economically man- 
ufactured and installed. 
Another object is to provide for automaticatiy 
dropping out of a circuit a fuse tube on the oc- 
currence of a fault in the circuit, the fuse tube 
10 together with its fittings having a weight of the 
order of from 40 to 50 pounds. -- 
A further object is to provide for positively 
latching such a fuse tube in the closed position 
and for positively and automatically releasing 
15 the latch mechanism only after the arc incident 
to the blowing of the fuse has been extended and 
completely extinguished. 
Still another object is to provide a weather 
tight, construction for such a dropout fuse con- 
20 struction. 
A still further object is to maintain a circuit 
hrough the rod-like terminalwhich formsa part 
of the circuit means interconnecting the fuse tube 
terminals while the former is being withdrawn 
25 within the fuse tube after blowing of the fusible 
means. 
Another object is to provide for manually re- 
leasing the latch mechnism independently ' of 
the means that is provided f0tripping the 'saine 
00 automatically as a resuit of blowing of the fusi- 
blë means. 
Still anotheï object is to guide the fuse tube 
in its mounting so that if cannot be disengaged 
accidentally therefrom or thrown out o_f align- 
35 ment as if is moved from and fo the open position. 
Another object is to provide a self aligr/ing 
latch mechanism which is sulstantia]ly inde- 
pendent of reasonabIe variations in the center 
to center distances between the stationary tèr- 
40 mina!s as determined by the spacing on thè ]iue 
side of their insulating supports. 
A further obJect is fo prevent the accidéntal 
disengagement of the fuse-tube from its pivot 
mounting after it b]owsandwhen the fuse tube 
45 in the open position is so located that the force 
of gravity is ineffective to prevent disengage- 
ment from the mounting, as in an under, hung 
fuse mounting. 
Still another object is to interconnect the 
50 line terminaIs and the associated fuse tube ter- 
minals of a dropout fuse by means of a geera]]y 
U-shaped contact clip mounted on the former 
and .a pair of pivoted contact links on the latter. 
Other objects of this invention wi]l,, in part, 
 be obvious and in part appear hereinafter 
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This invention fs disclosed in the embodiments 
thereof shown in the accompanying drawings and 
it comprises the features of construction, com- 
bination of elements and arrangem_ent of parts 
which will be exemplified in the constructions 
hereinafter set forth and the scope of the appli- 
cation of which will be indicated in the appended 
claires. 
For a more complete undm-standing of the na- 
ture and scope of this invention, reference can be 
had to the following detailed description taken 
together with the accompanying drawings in 
which: 
Figure 1 fs a view, in side elevation, of a drop- 
out fuse construction in which the present in- 
vention fs incorporated, the fuse tube being illus- 
trated as being mounted vertically in the closed 
position; 
Figure 2 fs a view, in front elevation, of the 
fuse construction shown in Figure 1; 
Figure 3 fs a view, in side elevation, at an en- 
larged scale of the latch mechanism for the fuse 
shown in Figures 1 and 2; 
Figtu'e 4 fs a top plan view of the latch mech- 
anism and contact construction shown in Figm'e 
3, certain parts being showp, in section fo illus- 
fraie more cleaïly the details of construction; 
Figure 5 fs a top plan view of the lower contact 
clip consuction, certain parts being shown in 
section; 
Figure 6 fs a view, in side elevation, of the 
lower contact clip construction; 
Figures VA-VB-V'C, taken together, show a lon- 
gitudinal sectional view through the fuse con- 
struction of Figure 1, the fuse being shown in 
the unblown condition; 
Figures 8A-SB are views similar to Figures 
VA-VB, but showing the fuse in blown condition; 
Figure 9 fs a view, in side elevation, of the fuse 
construction shown in the preceding drawings 
mounted ai an acute angle with respect to the 
vertical; 
Figure 10 fs a view, in side elevation, ai an en- 
larged scale of the trunnion mounting for the 
fuse construction shown in Figure 9 together with 
the manually operable latch arranged to prevent 
accidental disengagement of the trunnion 
mounting when the fuse blows ; and 
Figure 11 fs a detail sectional view taken along 
the line  -- of Figure 10. 
leferring now particularly to Figures 1 and 2 
of the drawings, if will be noted that the ref- 
erence character 6 designates a channel base 
that fs vertically mounted and carries ai ifs ends 
stacks of insulators  and -, extending in a 
horizontal direction one above the other. Ai their 
outer ends the insulators   and - carry power 
line terminals S and 4 which, if will be un- 
derstood, are arranged fo be connected by suit- 
able conductors into the circuit. The terminals 
S and 4 carry contact clips, shown generally at 
 5. and  6, which are arranged fo be connected bi 
a manner which will be described in detail here- 
inafter to fuse tube termina]s 7 and 8 carried 
at the ends of a fuse tube 8. The reference 
character 28 designates, generally, the fuse tube 
construction which includes the fuse tube 9 and 
the terminals  7 and  8 at ifs ends. 
The fuse construction 28 fs of the dropout type 
and fs arranged to be latched in a closed position 
by a latch mechanism which fs indicated, gener- 
ally at 2. The fuse construction {1 fs hinged at 
its lower end so that, when the latch mechanism 
.  fs unlatched, if can fall under the influence of 
gravity and the spring action of contact clips 5 

4 
and , fo the position shown by the broken lines 
in Figure 1. For this purpose the lower line ter- 
minal 4 fs provided with a hinge extension 2 
that projects forwardly thereof and has slotted 
5 openings 24 therein for receiving trunnions 26 
that are integrally ïormed with and ex,end from 
a trunnion and pivot contact assembly or cradle 
28 that fs secured to the lower fuse tube terminal 
 8 and supports the saine. 
]0 In Figures 3 and 4 of the drawings the latch 
mechanism 2 fs illustrated in more detail. As 
there shown, the latch mechanism 2 includes a 
latch laver S- which may be rockably mounted 
by a bolt S on the upper line terminal . A 
]5 coil spring 4 surrounding the bolt  se'ves fo 
bias the latch lever $2 in a clockwise direction. 
Ai its forward end the latch lever 3 carries a 
hook roller $6 behind which a latch roller $6 fs 
arranged fo be positioned to hold the fuse con- 
20 structio]« 26 in the closed position. The latch 
roller SS fs carried by a nose portion 87 that fs 
formed integrally wih an upper fuse tube holder 
which fs indicated, generally, ai 88. The upper 
fuse tube holder $8 surrounds the upper end of 
25 the upper fuse tube terminal ' and fs held in 
place thereon by a retaining screw S9. Ehe nose 
portion $7 has an inclined face 6 which, when 
the fuse construction .6 fs m0ved toward the 
closed position, first engages the roller 5 and 
30 lifts the saine together with the latch lever - 
sufficiently to permit the latch roller 6 to pass 
thereunder to the latched position shown in Fig- 
ure 3. A stop pin 4, threaded into the upper 
line terminal S through the bottom of the con- 
z5 tact clip 5, serves fo limit tle inward movement 
of the fuse construction 26, the head of the re- 
taining screw $8 on engaging the outer end of 
the stop pin . preventing further inward move- 
ment of the fuse construction 29. 
4O With a view to releasing the latch roller S 
from behind the hook roller 5 a pry out lever 
4 fs mounted for rocking movement about the 
axis of the roller 5 on the latch lever '.. The 
pry out lever 4S fs biased for movement in a 
4:, clockwise direction by a leaf spring 44 that ex- 
tends from the upper surface of the latch lever 
- near ifs rear end and bears against the under- 
side of the pry out lever 4S, as illustrated. A 
spring brace 44' fs positioned underneath the 
[» leaf spring 44 and serves when the latter engages 
if to limit ,ïurther downward movement of the 
adjacent end of the pry out lever 4. This end of 
the prY out lever 4 then fs Ïulcrumed at tl]is 
point and further counter clockwise movement 
55 thereof lifts the latch lever 2 and hook roller 
5 to disengage the latch roller 6. A web 4', 
integrally formed with the pry out lever 4 limits 
the clockwise movement thereof by engaging the 
forward end of the latch lever 2. 
60 In order to move the pry out lever 43 in a 
counter-clockwise direction so as fo raise the 
latch lever 2. and move the hook roller  out of 
engagement with the latch roller , tl]e pry out 
lever 4 has bosses 45 extending oppositely there- 
65 from on opposite sides as shown more clearly in 
Figure 4. Fingers 46, extending from a pull ring 
and trip member, indicated generally ai 7, are 
arranged to bear against the bosses 5 and to 
move the saine upwardly. The member ] fs 
î0 rockably mounted by a pin  which extends 
through ears 48 .that. are integrally formed with 
the upper fuse tube holder 3.. The member t7 
also includes an integrally formed ring 59 for 
receiving the ho0k of a switch stick .fo permit 
75 manual operation of the member 47 and tripping 
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of the latch mechanism .ïL A coil spring 5 l,, sur- 
rounding%helIn4$-serves to norma'llYbias the 
member4]formovement ina counter,cloekwise 
direction.' 
 Whe' if is desired to manua]ly trip the latch 
mechanïsm 2 [, "thehoòk dfRsWîtChstiCl is' in 
Seftèd"inthe ring-50 nd the mémbér 41 is r0cked 
ina Clockwise direction against"the orcë of the 
spring 5[ fo lift the fingers 45 ad theeby lift 
the .bosses . 5"èxtending from %le pry öUt  lever 
45: As prevïously-déscribedthisqffts the; làth 
le, er -32 andff-te, bock' roller 5 ïs moved"uut Of 
engagement With the latcholler :5;-whereupon 
the fùSè c0nstructior»  is' free t0'à'll' tO ' tliep'0Si 
tion.slJown by trie brolën  linesïn' Fïgurbs ï of the 
drawings. . " « ....  ".' ...... : , .... 
' The lïch mechanism 2:[ may be tripped also 
when the fuse d0nstudtïor 2 0 blow." AS Will be 
séttorflï in"mor'e'dtairrieteinafër, whentriè 
.,fuse ConstructionR0 blo%¢s, à latclï tube §,whiCh 
iS lidably- m0und oh th.e uPpe ent Of he fuse 
tube .[9. movës upwardly throgri a Slight dis- 
tance. :Th"e ltch tibe §2' haS a: Tiange' S2 that is 
mdvable 'therewith. aritï :tha'%.Rfrneti' to 
gage tïoWnwàrdlY extëndin n0se Por.ton'-04tlat 
rëintegraliy tóred VittflSerY Out 
Thii  Upwrd m0Vement-0f hë ltch tube 02 
sucient fo rock thë pfy 0ùt lëïe4 t0 Sttbstàn- 
tïallY the saine .ex%ent.th% if: i. rbked' b. he 
member 4]"just ddScribed'. - Asà :rëgùt of the 
blowing of .thè fUS'ëontructiol ' 20 tle 'hok 
roller:o is lifted0ut0.%ïe path Of trie lCh 
rdller  35 dnd thb russe consfhcfion 2 ts tlJerë- 
Up0ffpemittedt0fi autoriiàiiy under te 
influence:of: graVity to he p)ïtbn sh0wn bY the 
brokentines irùre I bf he dràWing. '  " 
- In  the: c0pendin ' ïpplica0h o  hïdéll, above 
referedto,<thée is disldëd rïmore0mple 
dëtdil, the mannef in whichhe:coïdtact.blipd  ï § 
antl [ 5. re 'onnected tohë fuse tibe ermïnals 
[]- and - (8 As ieé lndied, he',fuse clips'[ 
and 5 areofidupliCdteeonstitiO. eir 
nection to-the use « tube erminal.]  and ] 
essentially-the saine. ccording]y, the saine 
reference chagcters:witl.]usèdfor boh hdCn 
as árasis pràcticable.  : : :  .... 
In -: dCsbribing the construct.io n and functon r 
ing of thé"contact clips'J:5 ald'! 6 reference 
now bA lJadpttrticulärl t0 ies 3, 4, 5and 6 
of thedrawïngs'  Ag there filusrated, each of 
contact clips fS. ad [ 51-}nCiud a generallY U- 
shped copper contact -connect0r 1.  Which car- 
ries coppër ,lloy ¢ontact. shoes 58 near its outer 
ends. They are sered in' place by rivets 09. 
The contadi Shoed 55 provideopposed contact 
surfaces50 which rë basëd toward each other 
bya generally U-shaped contact spring 6[, prefL 
erbly ïormed óf Sainless steel. Near ifs outer 
ends the arms of thè contct.spring 6[ are pro- 
videkl with aP.erture  5 for.receiving extensions 
5] frOm the rounded oUter ends of guide pins 
Wtïiclï ëxënd fro he cbïitact shoes 08, as illus- 
trated. The combinafi0n of..he copper contact 
cdnnedtor §1:/aiid the contact sping 5 [ provides 
f0r" o0d: eléctrical, condcfivity lof the contact 
clips [0 andi .arid.athe ame rime th¢ req]!red 
dëgree Of resilîency fo urd thd contact Sf,açes 
5.of he -contact 'sh0eS 08. t0ward each other with 
the required pressre, siicientnot' 0nlY o asL 
sure the necessary .dht.a.prësurë .bu  als, as 
wfl! àppear:hereinfter'obias the fuse Construc- 
tion 0  outwardlyRway , from the closed I)osition 
thëfeo. «Tië '0r'ta:.clips [0'ahï f0 may be held 
in: iSladè off. fle lïne ermhals [$ahd :ï4 rëpec- 
ti#ely, by:uitïblë 'càp]òls 54.Wriich dxtend 

through abase portion 'of each oI the :spring con- 
tts 5]andtheontgct spring. !." 
' It desired"that'adiect eltrical.ection 
be provided bëtween the contact shés S8 .and the 
 outer surfaces of the associad f tue termi- 
nls   ] and  ]8. One: rean'oEbr th   a0id 
the necessity of usg a' flexible shot o c0mlete 
e .0èbtion: " r' thisppose 'pivot ctacts 
or.contact  .-of stable conductg ma- 
lO rïaT, sucS' asbR, are pivot on'P.  o the 
Upger f.use tube' oler . and on the Cdle ..S. 
As Set forth inmoredeta in the copngap- 
pcàtïonof Ldellï.bove refered to,"thë 
 aeloosely motedby their respective p 
l  that when.èfu:construction  occU'pies 
the losed position, the îer ends of. the lin 
6  Willear aist-d intimatel conter e 
jent"porti0 of th surfaces f.thefuse tube 
rmals .[ nd'  "Te roded ends  0f te 
 lis  ee their reptiVe contact Surfaces 
 th a wipi. action Whe"the use cotrud- 
i0 0: 0ved h'elosëdsi0n ahd.sen- 
engage e saine With a'r011ior rocking ction. 
Thls rocgor rolt àtïon ovcomes ' 
S tèhdbndy %0 stick ï" te zesence of :c0osion 
slete, and fàbilitatëS breng .1oese the- 
If wi11 be observd that e lin L pivotlly 
moted as descbe, CoOperatë With teir 
0 sçectivé Suprts he mànné£. dr a "gle. 
reien force 'of%he c0noEct sprïng iSëxerd 
tough the 'nks S. ' HoWever, the donstrRction 
is such that whenthefuse  is'moved  
closèd positon the lis 'are hot med.'St 
 thecentei" sifion 0f'te. gglé  rther they :e 
ways matáine on«.the elee 'Side of 
position. Coèquenfly, the contact pring 
in each caseUnctio"to m'ge tee Cotruc 
tion 20 awäy fomthe c10sd poSition It  iseld 
4@ in the close siion only by thë 1tch mechan= 
ism . " "  " 
'ith a view fo guidée the lis .into opera- 
rive positionsbeween the c0ntct oe SS, pivot 
conct springs  areseed, as b  screwS 4 fo 
45 the respective upr fe tube 01dèr3 and he 
cradle 2 The .ouoer CurVeends S of:the 
sPrings  bear against the lis  dnormay 
ge them ard ëac otherat their resçec 
rive pivo Pins68. - stop ps6 are 
50 lks  to c0operate wit W'èbs such s thewebs 
, ge 4, for limii the movemdnt Of te 
links."6when they areoU 0 eg_aemént with 
the contact soes.S 
As shown in res 5 and 6 oï the drawings, 
55 the cradle 2S is secured  the 10wer ïuse tube 
terminal 8 by mes 0f Suitale Cap bol 
EXoedng downwardiy from të iower -fuse tube 
terminal [ 8 is a condeer shell 8  Which, as Will 
hereinafr appear, contains a condeer for 
0 coong and condnsi thé çroducts of të arc 
when the fe construdtion 2" blows. 
Itis desired that the fuse Construction 2 fa 
substanfiallY 45 whe it b!0WS. " This is iUsrat- 
e  gure 1 of the drawis."  order t0 ch- 
65 ion the shockïncident t0 st0pping the fé u 
 9 in ts osition a cylindical.rubber bumPef 
 fastened fo the hinge exteion 22, Rs-wn 
on res 5 an 6, and ifs oter end is êngaged 
by thë condeer shell 8 When the fUe tube 
70 drops fo the 0n sition " 
ith a view to preventing the trunnions 
îrom-accientally hoping out of the slotted 
opends 24 in the hingeexnsion 22, the crad!e 
28 as cam rtions 2' inoegrally formed there= 
7 With wch coopèrate wlt bosses' L. integray 
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formed with the hinge extension 22. Extensions 
81' from the hinge extension 22 serve to guide 
the condenser shell 8 therebetween during the 
dropout action and likewise prevent such acci- 
dental disengagement. 
The details of the fuse construction 2fl and the 
particular reasons for certain of them are set 
forth more ïully in the copending application of 
Lindell and Baker referred to hereinbefore. Ac- 
cordingly, only a general description of the fuse 
construction 2fl wfll be set ïorth herein. For this 
purpose reference will now be had fo Figures 
7A-TB-TC and Figures 8A-SB oï the drawings. 
The fuse tube 19, there fllustrated, is formed 
of fllustrating material such as "Bakelite." Since 
this material cannot satisïactorily withstand the 
normal ïrequency recovery voltage aïter the fuse 
has blown, it is necessary fo drop if out oï the 
circuit and proide an air gap therein. 
About midway of the length of the fuse tube 19 
ifs interna1 diameter is reduced, as indicated at 
! 18, for the purpose of providing a section which 
has increased resistance to bursting pressure. 
With a view to providing an arcing passageway 
ïrom whose surface an arc extinguishing medium 
can be evolved, cakes I 19 oï solid arc extinguish- 
ing material are positioned along the bore of the 
reduced diameter section l I S. These cakes il9 
are annular in form and together provide a con- 
tinuons bore 12fl in which the arc may be drawn 
and extinguished. Various solid arc extinguish- 
ing materials may be employed such as boric 
acid or magnesium borate. The reduced section 
I I 8 is threaded as indicated at 12 I,.. ïor receiving 
the cakes 119 of solid are extinguishing material 
which are molded in place cake by cake therein. 
At each end of the column of cakes 119 of solid 
arc extinguishing material there is provided a 
reenforcing ring of suitable insulating material 
such as fiber. One oï these is indicated af 127 at 
the upper end of Figure 7B and the other is in- 
dicated af 128 af the lower end. The reenforcing 
ring 128 is flared outwardly to ïacilitate the out- 
wardward fiow of the products oï the arc. 
Moveably mounted within the bore 12fl in the 
cakes I  9 oï solid arc extinguishing material and 
substantially filling the saine is a rod-like term- 
inal 129. Af ifs upper end the terminal 129 is 
provided with a contact tip 3fl which is arranged 
fo be engaged by contact fingers 131, the upper 
ends of which are turned inwardly and biased in- 
wardly by a gaffer spring 132. The contact fin-. 
gers 131 extend upwardly from a contact fitting 
133 which, in part, serves to hold the reenïorcing 
ring 127 in place. 
The electrical connection between the upper 
fuse tube terminal  7 and the contact fingers  3 I 
is provided by a conducting tube 134 of brass or 
other suitable conducting material.- It will be 
noted that the lower end of the conducting tube 
134 is threaded onto the contact fitting 33 and 
that a nut 35 is threaded onto the upper end 
thereoï and also is threaded into the fuse tube 
terminal 17. This is shown in Figure 7A. A lock 
nut 13G serves to hold the contact nut 135 in 
place. 
When the fuse blows, it is desired th'at the rod- 
like terminal 129 be moved rapidly through the 
bore 12fl in order to extend the arc therein and 
permit the heat thereoï to evolve an arc exting- 
uishing medium, such as water vapor, ïrom the 
bore 2 so as to deionize the arc space and assist 
in extinguishing the arc. For this purpose a 
helical compression spring 137 is located within 
e connector tube 34 and bears against the 
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fitting 33 and the under side of a spring seat 
38 vhich is secured to the lower end of a com- 
pression tube 39 that may be formed of brass. 
The compression tube 139 carries a base 148 at its 
5 upper end from which a stud 142 depends. On 
opposite sides of the lower end of the stud |42 
links  are pivoted by a pin . Between the 
links |43 a pulley 45 is rotatably mounted on a 
pin or shaft 4.. 
10 A cable connector assembly, shown generally 
at 149, extends over the pulley 45 and provides 
both mechanical and electrical connection to the 
rod-like terminal 129 for effecting retraction 
thereof and also for maintaining electrical cir- 
15 cuit connection thereto while if is moving thrugh 
the bore 12fl and after the contact tip 3fl is 
moved away ïrom the contact fingers 131. The 
cable connector assembly 49 comprises a cote Sfl 
formed of a large number of strands of relatively 
20 fine wire, such as copper wire, and an outer 
sheath 151 that is formed by a closely vound cofl 
spring preferably of stainless steel. One end 
of the cable connector assembly 149 is connected 
fo the contact tip 130 of the rod-like terminal 129, 
25 as shown in Figure 7B, while the other end is 
connected to a strap or cable link  52. The lower 
end of the strap or link  52 is secured, as by rivets 
53, to the contact fitting 33. 
When the fuse blows, as will be described here- 
30 inafter, the spring 37 is released and if moves 
the compression tube 39 upwardly, carrying with 
if the pulley 45. Because oï the mechanical ar- 
rangement thus provided, the rod-like terminal 
29 moves af twice the speed that the comptes- 
35 sion tube 39 is moved and its extent of movement 
is twice as great. The compression tube 39 car- 
ries with it the base 14fl which moves upwardly 
until it engages a cap 54 that is secured to the 
upper end of the latch tube 52. It will be re- 
40 called that the upward movement of the latch 
tube 52 is accompanied by a corresponding up- 
ward movement of the fiange 53 to operate the 
pry out lever 43 and effect unlatching of the 
latch mechanism 2 so that the fuse construc- 
45 tion 28 can fall fo the open position. The latch 
tube 52 moves upwardly until a shoulder 55, 
Figure 7B, on the spring seat 38 engages a 
shoulder 56, Figure 7A, on the inside of a stop 
tube 57. The engagement oï the shoulders 55 
50 and 5 is illustrated in Figure 8A. The stop 
tube  57 is secured to a depending annular flange 
 58 that is integrally formed with the upper fuse 
tube holder 38 which, it will be recalled, is se- 
cured by the retaining screw 39 to the upper 
55 fuse tube terminal 7. The stop tube 57 is held 
in place in the fiange  58, in part, by a sleeve | 59 
over which the lower end of the tube 57 is rolled 
and which bears against the under side of the 
fiange 58. Thus the stop tube 57 constitutes 
60 an extension of the upper fuse tube terminal 17 
and, since if is coextensive with the latch tube 
52, a weathertight construction is provided. The 
latch tube 52 is held in the position shown in 
Figure 7A of the drawings by a coil compression 
65 spring f12 which is located between the tubes 
52 and 57 and at ifs lower end bears against 
the upper end of a tubular extension 3 from 
the fiange 53 and at ifs upper end against the 
under side of collar 4 which is secured to the 
70 upper end of the stop tube 57. 
The upper fuse tube holder 38 is provided with 
integrally ïormed ears f15 and |ff6 on opposite 
sides between which the pivot contact links 7 
are mounted by the pins 8. This mounting is 
7.5 described in more detail in the copending appli- 
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cation of Lindell, previously, referred fo. As 
shownin Figure A the upper fuse terminal 
is secured to the upper end of the fuse tube 19 
by suitable screws 167. 
For the reasons set forth in the copending ap- 
plication of- Lindell and Baker, the fuse tube ter- 
minal 18 is extended by an exhaust tube 176 of 
suitable conducting material, such as brass within 
the fuse tube 19. As illustrated in Figures B- 
C, the exhaust tube 170 is positioned within the 
fuse tube 19 af its lower end. Ifs inturned upper 
end bears against the fiber retaining ring 
and serres fo hold the same in place. At its 
lower end the tube 176 is connected fo the lower 
fuse tube terminal 18 by a nut 171 which, as 
shown in Figure C, is threaded onto the lower 
end of tube 176 and als0 is threaded into the fuse 
tube terminal 16. A lock nut 172 holds the nut 
! 71 in place. 
As shown in Figure B, the exhaust tube 7 car- 
ries a narrow bridge or fuse element support 173 
nearits upper end from which a rod-like ter- 
minal 174 extends upwardly. A tubular adapter 
176 and nuts 175 cooperate fo hold the ter- 
minal 174 in place on the bridge 173 and pro- 
vide ood electrical and mechanical connection 
therewith. The terminal 174 is connected to the 
rod-like terminal 129 by a coiled fusible element 
177, preferably of silver, and a strain element 173, 
preferably a high strength alloy wire such as 
"Nichrome" or "Chromel' wire. It will be un- 
derstood that the bridge 173 is securely fastened 
fo the exhaust tube 176 so that it may bave 
mechanical and electrical connection therewith. 
As shownin Figure B,.the lower fuse tube ter- 
minal 16 may be secured to the lower end of the 
fuse tube 19 by suitable screws ! 3 I. 
The exhaust tube 176 bas certain additional 
functions.. Itis of such cross-section that it will 
carry a normal load current of the order of 2O0 
fo 300 amperes. It bas sufficient strength fo serve 
as a strut and reenforce the lower end of the fuse 
tube ! 9 and strengthen the same thereby prevent- 
ing fracture of the saine on dropping out. As a 
result, the fuse tube 19 is well able fo withstand 
the relatively severe mechanical shock incident 
fo its dropping out and being, arrested by the 
bumper 6 in the position shown by the broken 
lines in Figure 1 of the drawings. 
In order to mourir the condenser shell 81 a 
reducer fitting 12 is threaded into .the lower end 
of the lower fuse tube terminal I and the shell 
81, is threaded thereon, as illustrated in Figure 
B. ihin the condenser shell 61 is a condenser 
assembly IS which serves to cool and condènse 
the produots of.the arc resulting from the blow- 
ing of the fusible and strain elements 177 and 
178. In general the. condenser assembly 
comprises spirally wound and spaced apart moral 
strips- as described more. fully in Triplett Patent 
No..2,39,200. If is helt in p!ace, in the shell 
 b F three pins SS (only two being shown) that 
extend upwardly from a valve seat 
It-is desirable that the condenser shell 81 be 
cl0sed fo tte atmosphere except when the fuse 
blows. This prevents the introduction of ex- 
traneous marrer fo the interior of the fuse. For 
this puzpose the valve seat I4 is threaded into 
the lower end of the condenser shell 8[ and a 
valve, cover 186 is arranged fo cooperate there- 
with., The valve cover [85 is slidably mounted 
on the valve seat [84 by a stud 1'86 and is held 
in the closed position by a coil compression spring 
[ 87 which reacts between the upper surface of the 
valve seat [84 and a nut 168 ai the upper end 
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of the stud 186. When sufficientpressure is gen- 
erated within the condenser shell 81 on,the blow- 
ing of the fuse, the arc products expand through 
apertures 139 of the valve seat 13l, lift the valve 
5 cover l},from the valve seat l}l and are ex- 
hausted into the atmosphere. 
In order fo place the fuse construction 21l in 
the closed position, if is first manually placed, 
as shown by the broken lines in Figure 1, with 
i0 the trunnions 26 in the slotted openings 2l inthe 
hinge extension 22 and with the condenser shell 
81 resting against the rubber bumper .$.. Thé 
hook of a switch, stick is inserted ii the ring 
and the fuse construction. 26 is thereby swung 
15 fo the closed position where the latch follet 88 
is positioned behind the hook follet 3§ and .the 
pivot contacts or contact links $7 are in engage-. 
ment with their respective contact shoes §$ of. the 
contact clips 6 and 16. The internal arrange- 
20 ment of the parts within the fuse tube 19 in 
the unblown condition is illustrated in Figures 
A-B-C of the drawings. 
As long as a fault does not occur on the sys- 
rem and in the circuit in which the .fus con- 
25 struction 26 is connected that exceeds that,for 
which the fusible element 177 is designed fo 
blow, this condition is maintained. However, on' 
the occurrence of a fault of a predetermined 
character, the fusible element 177 melts, thereby 
30 transferring the entire current fiow. fo the strain 
element 178 which promptly melts and releases 
the rod-like terminal 129 for movement through 
the bore 18 under the inflUence of the coil 
compression spring 137. Although the contact 
 tip 136 of the rod-like terminal 129 moveS out 
of engagement with the contact fingers 13.1, a 
circuit fo the rod-like terminal 12 is maintained 
through the connector assembly 149, conducting 
strap 162 and conductor tube 134 fo the upper 
0 fuse tube terminal 17. The resulting arc is drawn 
between .the terminals I and 174 within the 
bore 16 where the heat thereof evolves watez 
vapor in a manner well known to those skilled 
in the art which assists in extinguishing the arc 
5 and deionizing the arc space. The products of 
the arc are blown through the exhaust tube 118 
and over the stack 133 of condenser plates. If 
sufficient pressure is generated, the valve  cover 
3 is lifted fo permit the products of the arc 
o fo be exhausted through the apertures 10 to tle 
atmosphere. 
 While the rod-like terminal I is being re- 
tracted throuh the bore 12, the latch mech- 
anism  I holds the fuse tube I in the closed  po- 
5 sition. It is not until the base 16 engages the 
cap 14 that there is any operation of the latch 
mechanism. This engagement takes place only 
near the end of the stroke of the rod-like terminal 
2 and results in a slight upward movement of 
60 the latch tube . This upward movement ïs 
arrested by engagement of the shoulder 166 on 
the spring ring 3 vith the shoulder 1'66 on the 
stop tube 167. As described hereinbefore, the 
latch tube  in ifs upward movement carries 
65 with if the fl-ane 3 which causes the pry out 
lever 3 fo rock in a counterclockwise direction,- 
as viewed in Figure , until it is arrested by the 
spring brace '. Thereafter if lifts the hook 
follet 3 suiïïciently with respect fo the latch. 
70 follet 36 se that the latter disengages the former 
and. the fuse tube  is then free fo fall fo the 
open position. Ifs movement to the open position 
is initially assisted by the inherent resiliency of 
the U-shaped contact clips  and I.$ which,ac, 
75 ing through the contact links 67, serve fo urge 
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the fuse tube 19 outwardly with respect to the 
line terminals S and 14. This dropout action 
is positive, even in the presence of corrosion, 
sleet etc. because of the particular arrangement 
of the contact clips 15 and 16 and the ]inks 6]. 
After the fuse construction 2{} has dropped out 
as a result of the occurrence of a fault on the 
system, the upper fuse tube holder 38 and the 
trunnion and pivot contact assembly or cradle 
28 are removed from the respective fuse tube 
terminals Il and 18 and are assembled on the 
corresponding fuse tube terminals of an unblown 
fuse. The reassembled fuse is then reconnected 
into the circuit as previously described. 
As shown in Figure 9 of the drawings the fuse 
construction 2{} can be mounted in an under hung 
position, for example at an angle of about 45 ° 
from the vertical and, when it drops out, it oc- 
cupies a position which is substantially horizon- 
tal. For this purpose a channel base 12 may 
be mounted at the desired angle and may be ar- 
ranged to carry insulators 193 and 1{}4 for sup- 
porting line terminals 1{}5 and 196 at the lower 
ends which correspond fo the terminals 13 and 
14 as shown in igure 1. A conductor I{}], sup- 
ported by an insulator 19), which is one of a 
stack of insulators, may be connected to one line 
terminal 195. The other line terminal 1{}6 may 
have a conductor I{}{} connected thereto. 
The lower line terminal 1{}6 may be provided 
with a hinge extension 20{} that is shown at an 
enlarged sca]e in Figures 10 and 11. The hinge 
extension 20{} has slotted openings 2{}1 for re- 
ceiving the trunnions 26 of the cradle 26. Each 
slotted opening 2{}1 has a reentrant portion 2{}2 
in which the associated trunnion 26 fits. 
Now when the fuse construction 2{} is mounted 
as illustrated in Figure 9 and after it drops out 
into the position shown by the broken lines, it is 
quite like]y that it will accidentally jump out of 
the slotted openings 2{}1 and fall to the ground. 
If is fo avoid this accidental disengagement of 
the trunnions 20. frmn the hinge extension 2{}{} 
that the manually operable latch mechanism 
shown in detail in Figures 10 and 11 is provided. 
As there shown a latch shaft 2{}3 extends 
through arms 2{}4 which form a part of the ex- 
tension 2{}{}. At one end of the shaft 2{}3 a latch 
lever 205 is secured, as by a transverse pin 205'. 
The latch lever 2{}6 has an integrally formed pull 
ring 2{}6 for receiving the hook of a switch stick 
to permit operation of the latch lever 2{}6 from 
one position to another. 
The latch lever 2{}6 has an integra]ly formed 
cam portion 20] which, in the latched position 
shown in Figure 10 of the drawings, cooperates 
with the associated trunnion 20 to prevent the 
same from disengaging the hinge extension 2{}0. 
A stop portion 29{} is also formed integrally with 
the latch lever 2{}5 and cooperates with a rec- 
tangular pad 2}9, carried by the hinge extension 
2{}{}, for limiting movement of the latch lever in 
a clockwise direction as viewed in Figure 10. 
The cam portion 207 also cooperates with pad 
2{}{} to limit the extent through which the latch 
lever 2{}5 can be rocked toward the unlatched 
position. 
At its other end the latch shaft 2{} carries a 
lock cam 21{} which is simflar in configuration 
to the cam portion 29ï and stop portion 2{}6 of 
the latch lever 26. Its .cam portion cooperates 
with the trunnion 2G associated therewith for 
preventing it from hopping out of the slotted 
opening 2{}1 in the hinge extension 2{}{} in which 
if is ]ocated on blowing of the fuse. 
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In order to automatically position the cam por- 
tion 20] of the latch lever 295 and the ]ock cam 
2 I{} in either the locked or unlocked position a 
latch positioner or cam 2 is secured, as by a 
5 pin 212' to the shaft 293 midway its ends and it 
has cam surfaces 212 and 213 that are arranged 
to be engaged by a leaf latch spring 21 one end 
of which is secured to the hinge extension 
It will be understood that the leaf spring 
10 serres to hold the shaft 2{}3 in either of its al- 
ternate positions, thereby making it unnecessary 
to position the cam sections accurately for co- 
operating with the trunnions 26 to hold them in 
place or in the unlatched position to permit re- 
15 moral of the fuse construction 2{}. 
If will be noted that the portion of the cam 
2Il on the opposite side from the surface 
lies along the condenser shell {}l when the fuse 
2{} is in the closed position. Thus the latch lever 
20 25 cannot be moved accidentally to the un- 
latched position as long as the fuse 2{} remains 
closed, l'oEoreover, this portion of the cam 
cooperates with the condenser shell 61 to more 
the latch lever 25 to the latched position when 
25 the fuse 2{} is swung to the closed position. 
The hinge extension 299 has inwardly pro- 
jecting bosses 220 which cooperate with cams 
26' to hold the trunnions 26 in the slots 2{}1 whfle 
the fuse 2{} is being moved to or from the closed 
30 position. Ears 221 integrally formed with the 
terminal extension 2{}{} serve to guide the con- 
denser shell 61 and thereby the fuse 2{} into final 
engagement with the bumper 
Since certain further changes can be marie in 
,5 the foregoing constructions and different em- 
bodiments of the invention can be ruade without 
departing from the spirit and scope thereof, it 
is intended that all marrer shown in the accom- 
panying drawings and described hereinbefore 
4o shall be interpreted as illustrative and not in a 
limiting sense. 
What is claimed as new is: 
1. A dropout fuse construction comprising, in 
combination, a pair of stationary line terminals, 
5 a fuse tube, termina]s at the ends of said fuse 
tube, means pivotally mounting said fuse tube 
near one end whereby the saine can be moved to 
the closed position with the terminals thereof in 
engagement with said line terminals and can fall 
0 under the influence of gravity to the open posi- 
tion away from at least one of said line ter- 
minals, latch means mounted near the other end 
of said fuse tube for holding the same in the 
closed position, a tubular latch release member 
 slidably mounted on said other end of said fuse 
tube, a compression member slidably mounted 
within said fuse tube, spring means biasing said 
compression member toward said latch release 
member, and circuit means including fusible 
60 means within said fuse tube interconnecting said 
fuse tube terminals and restraining said spring 
means, said spring means being released on blow- 
ing of said fusible means and acting to more said 
compression member into operative engagement 
6 with said tubular latch released member whereby 
the same is moved to release said latch means. 
2. The invention, as set forth in claim 1, where- 
in the compression member is movable through 
an extent substantial]y greater than the extent 
70 that the saine effects movement of the tubular 
latch release member to extend and extinguish the 
arc incident to the blowing of the fusible means 
before unlatching movement of said latch means 
is initiated. 
 ' 3. The invention, as set forth in claim 1, where- 
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in the fuse tube is hinged near ifs lower end and 
the upper end of the tubular lateh re!ease mem- 
ber is closed and the latter is coextensive with ,an 
extension- oï the fue tube whereby a weathertight 
construction is provided when the fuse tube occu- 
pies either the closed or open position. 
4. The invention, as set forth in claire 1, where- 
in the tubular latch release member is closed at 
its outer end and is telescoped with a tubular stop 
member secured to and extending outwardly from 
the associated ïuse tube terminal whereby a 
weathertight construction- is provided. 
5. The invention, .as set forth in claire 1, where- 
in the tubular lateh release member is closed at 
ifs outer end and is telescoped with a tubular stop 
member secured to and extending outwardly from 
the associated ïuse tube terminal whereby a 
weathertight construction is provided, and a cofl 
compression spring is located between said tubu- 
lar latch re!ease member and said tubular stop 
member and blases the former to the latched 
position. 
6. The invention, as set forth in claim 1, where- 
in the circuit means also includes a rod-like ter- 
minal that is withdrawn by the spring means on 
blowing of the fusible means to extend the arc 
incident thereto and means are provided for 
maintaining the circuit through said rod-like 
terminal whfle the saine is being moved by said 
spring means. 
7. The invention, as set forth in claim 1, where- 
in the latch means includes a latch lever pivoted 
on the adjacent line terminal, a hook roller car- 
ried thereby, a latch roller carried by an exten- 
sion of the adjacent fuse tube terminal and 
adapted fo cooperate with said hook roller to hold 
the fuse tube in the closed position, a pry out 
lever pivoted on said latch lever, and the tubular 
latch release member has a flange aranged to 
engage and rock said pry out lever to disengage 
said rollers and permit said fuse tube fo ïall fo 
the open position when the fusible means blows 
and the spring is released to move said tubular 
latch release member fo the unlatching position 
thereof. 
8. The invention, as set forth in claire 1, where- 
in the latch means includes a latch lever pivoted 
on the adjacent line terminal, a hook roller car- 
ried thereby, a latch roller carried by an exten- 
sion of the adjacent fuse tube terminal and 
adapted fo cooperate with said hook roller to hold 
the fuse tube in the closed position, a pry out 
lever pivoted on said latch lever, the tubular 
latch release member bas a flange arranged fo 
engage and rock said pry out lever to disengage 
said rollers and permit said fuse tube to ïall to 
the open position when the fusible means blows 
.and the spring is released to move said tubular 
lateh release member fo the unlatching position 
thereof, and manua!ly operable means are pro- 
vided for moving said pry out lever to its unlateh- 
Ing position independently oî said tubular latch 
release member. 
9. The invention, as set forth in claire 1, where- 
in the fuse tube in the closed position is diposed 
at an acute angle away from the vertical and 
manually releasable locking means cooperate with 
the pivot mounting means to prevent accidental 
disengagement thereof when said fuse tube drops 
out on blowing of the fusible means. 
10. The invention, as set ïorth in claire 1, where- 
in the fuse tube in the closed position is disposed 
at an acute angle away from the vertical, the 
pivot mounting means comprises trunnions on 
said fuse tube and substantially-horizontal slots 

or the associated line terminal, and manually 
releasabIe locking means cooperate with said 
trunnions to prevent accidental disengagement 
thereoï ïrom said slots when said fuse tube drops 
5 out on blowing of the fusible means. 
11. A dropout fue construction comprising, 
in combination, a pair of stationary line 
terminals in insulated spaced relation, a fuse 
tube, terminals af the ends of said fuse tube, 
10 separable contact means for interconnecting Sa.id 
line terminals and said fuse tube terminals, means 
pivoally mounting said fuse tube near one end 
whereby the same can be moved to the closed 
position with said contact means in engagement 
15 and can fall under the influence of gravity to the 
open position whereupon said contact means are 
separated, latch means mounted neuf the other 
end of said fuse tube for holding the saine in the 
closed position, circuit means including fusible 
2O means within said fuse tube interconnecting 
said fuse tube ter:ninals and ar/'anged to unlatch 
said latch means on blowing of said fusible means 
to permit said fuse tube to ïall to the open posi- 
tion, detent means movably mounted on the lower 
'25 line terminal and cooperating with said pivot 
mounting means to prevent accidental disen- 
gagement thereof when said fuse tube drops out 
on blowing of said fusible means, a manually op- 
erable arm extending from said detent means ar- 
30 ranged and adapted to be engaged by a lire line 
tool from a remote point for moving said detent 
means out of cooperating relation with said pivot 
mounting means, and cam means operatively 
connected to said detent means and cooperating 
35 with said fuse tube for automatically resetting 
said deent means in locking position with re- 
spect to said pivot mounting means when said 
fuse tube is restored to the closed position. 
12. A dropout fuse construction comprising, in 
4O combination, a pair of stationary line terminals 
in insulated spaced relation, a fuse tube, ter- 
minals af the ends of said fuse tube, separable 
contact means for interconnecting said line termi- 
nals and said fuse tube terminals, means pivotally 
45 mounting said fuse tube neuf one end com- 
prising trunnions on opposite sides of said fuse 
tube and substantially horizontal slots on the 
associated line terminal whereby the sa:ne can 
be moved fo the closed position with said con- 
0 tact means in engagement and can ïall under 
the influence of gravity to the open position 
whereupon said contact means are separated, 
latch means mounted near the other end of said 
fuse tube for holding the same in the closed posi- 
55 tion, circuit means including fusible means with- 
in said fuse tube interconnecting said fuse tube 
terminals and arranged to unlatch said lateh 
means on blowing of said fusible means to per- 
mit said fuse tube fo fall to the open position, 
6O shaït rockabiy mounted on said line terminal 
about an axis transverse to the longitudinal axis 
of said fuse tube, detenk fast on said shaft co- 
operating with said trunnions to prevent acci- 
dental disengagement thereof ïrom said slots 
65 said fuse tube drops out on blowing of said fusi- 
ble means, and a manually operable arm extend-. 
ing from said shaft for rocking the same to move 
said detents out of cooperative relation with said 
trunnions to permit removal of said fuse tube. 
70 13. A dropout fuse construction comprising, 
in combination, a pair of stationary line termi- 
nals in insulated spaced relation, a ïuse tube, 
terminals af the ends of said fuse tube, separable 
contact raeans for interconnecting said line ter-. 
7 minals and said fuse tube terminals, mean$ 
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aly mounting said fuse tube near one end com- 
prising trunnions on opposite sides of said fuse 
tube and substantially horizontal slots on the 
associated line terminal whereby the saine can 
be moved to the closed position with said con- 
tact means in engagement and can fall under 
the influence of gravity to the open position 
whereupon said contact means are separated, 
latch means mounted near the other end of said 
fuse tube for holding the same in the closed posi- 10 
tion, circuit means including fusible means with- 
in said fuse tube interconnecting said fuse tube 
terminals and arranged to un!atch said latch 
means on blowing of said fusible means to per- 
mit said fuse tube to ïall to the open position, a 15 
shaft rockably mounted on said line terminal 
about an axis transverse to the longitudinal axis 
of said fuse tube, detents fast on said shaft co- 
operating with said trunnions fo prevent acci- 
dental disengagement thereof from said slots 20 
when said fuse tube drops out on blowing of said 
fusible means, a manually operable arm extend- 
ing from said shaft for rocking the same to move 
said detents out of cooperative relation with said 
trunnions to permit removal of said fuse tube, and '/5 
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a latch positione.r in the form of a cam fast on 
said shaft intermediate said detents for coopera- 
tion with said fuse tube to reset automatically 
said detents in latching position with respect to 
said trunnions when said fuse tube is restored 
to the closed position. 
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